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P.O. Box 1450 

Alexandria, VA 22313-1450 
Dear Six: 

I, Tsukasa Ohnlshi, aeclaxe as follows: 

1 . l am the ieventor of the present application and. an 
entployee of Senju Metal industry, Co., Ltd, which is the 
assignee of the application". 

2. I received an undergraduate degree from the 
Department of Materials Science and Engineering at Muroran 
Institute of Technology, i: have been engaged in the research 
and development of. solder a|u°ya since 1999. As buch, I have 
considerable experience in the properties of commercial alloys 
for use in* the manufacture of electronic devices. 

3. I now work in the research and development department 
of Senju. My principal duties at Senju are development of 
solder alloys. 
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4 The present appUdation include . claim deacribin, » 

remainder of Sn. inxa ciai^ed ranges, 

only the elements Sn, Cu, 0°, end Kr « <*e cl«» 
en/it encompaae.e alloy. «hiC. xnrther delude component* 
u „lch do not materially artact the basic and novel 
characteristic* or a condition contain!^ only Sn. Cu, Co, 
and Ni in the. claimed ranges. 

5 As set forth on page 5,' lines 8.- 15 of the present 
application, a significant feature of a Sn-Cu-CO-*i alloy 
application, a * tendency to cause 

the claimed range is that it has a very J.o 

' , ■ u <- used to precoat coil ends ° f thin 

copper leaching when vt is^seO. to pre 

copoer wire or when such coil *nds are dipped xn molten 
Xer The ehility of this alloy to reduce ~ *^ 
is Illustrated by Samples : 2 - 4 in Table 1 of the present 
application. Each of the,, examples of a Sn-Cu-Co-S alloy 
according to the present invention has a low leach.ng speed 
£a r neiow that of the comparative examples (Samples 11 - .15). 

6. mother significant feature- of an alloy containing . 
only 1.5 - « mass % of Co,- 0.01 - 2 mass % of Co, 0.01 - 
„ % of Ni, and a remainder of Sn is that it has . low 
Serial cost which is comparahl* to that of conventional 
alloys used for coating pf.coil ends. 

conventional lead^free solders used for dip coating 
of copper wire, which have; heen proposed in the past generally 
Hav* a unit cost, at present marfcet price, for materials, 
in the range of 95 - .15 P ? r An alloy having* pr*~ . 

significantly outside of this rangs is unacceptable from 
commercial standpoint for boating of copper wires. 
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8. IllUBtrative of conventional alloys in the above 
range are the following: 

8.1 One example of Sdch a conventional alloy is the 
conventional Pb-Sn-Cu Hlb* discussed on page 3, lines 22 - 2 

n This alloy ia a Pb-63Sn alloy to 

of the present application-; This anoy * 

which Cu is added to give e* Cu content of 1.5 - 2 weight , 

, .... of ss al/kg, which is fox 

This alloys has a ma^mum Unit cost of S9.01/ g, 

an alloy containing l.S wt :% of Cu (calculated at a unit cost 
of 5.99/kg for Pb, SB.oe/kg for Sn/and 53.29/xg for Cu) , ■ 

8.2 Additional examples of such a conventional alloy are 
the conventional leaci-f.ee solders disclosed in OTP >PD1-1212.6 
and discussed on page 4, linos 10 - 14 of the present 
application. Table A at the end of this declaration shows the 
unit co B ts of each of • the examples disclosed in JP 2001- 
121286- The unit costs of .these examples range from $7.68 to 
$ 10.26/kg, and the average cost of the 14 examples in Table A 
is $8.54. 

8 3 Further examples of conventional alloy for coating 
of coil ends are the conventional lead-free solders disclosed 
in JP 2001-33 438 4* and discussed on page 4, lines 14 - 19 of 
the present application. Table. B at the end of this 
declaration shows the unit -costs of the examples shown in 
Table 1 of that reference. All of the examples except for 
Example 3 have a unit costiranging from S7.39 to $15 . 66/kg . 
Bxa^ple 9, which contains 10 Kt % of In, has a unit cost of 
Sl03/«cg.- On account of its cost, the alloy" of Example 9 would 
neTer be used for coating <ft copper wires and is impractical. 
The average cost of the otb*r thirteen examples in Table B is 
S8.71/kg. 

9. An alloy containing only US' - 8 mass % of Cu; 0,D1 - 
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2 mass % of Co, 0.01 - 1 m^ss * O* and a remainder of Sn 
has a low unit cost falling within the price range of 
conventional alloys- The frost expensive alloy containing only 
l.S - 8 mass % of Cu, 0.01; - 2 mass % of Co, 0.01- 1 mass % 
of Hi. and a remainder of |3n is one containing l.S mass % of 
Cu (costing $3.29/kg), 2 mass % of Co (costing S38-50/kg), 1 
mass % of Ni (costing 516,46/Xg) , and 95.5 mass % of Sn 
(costing 98.06/kg)-' This klloy has a unit cost of 58.68/kg. 

10. The desire for economy in an alloy according to the 
present invention is made clear by the statement on page 9, 
lines 16 - 19 of the present application that it is 
undesirable to add Ag (which is an expensive alloying element) 
in excess of 2 mass %, since doing so unnecessarily increases 
costs. - 

11. An alloy consisting essentially of 1-5 - 8 mass % of 
Cu> 0..01 - 2 mass % of Co, =0.01 - 1 mass V of Ni, and a 
remainder of Sn is not restricted to an alloy containing only 
Sn, Cu, Co,, and Ni. ' It may further include, for example, (a> 
at least one oxidation- inhibiting element selected from the 
group consisting of P, Ge. and Ga, with the total amount of 
these elements being 0.001- 0.5 mass %, and/or (b> Ag in an 
amount of 0.05 - 2 mass %. - Examples of such alloys are shown 
in Table. 1 of the present application. These additional 
elements enhance -properties of the alloy while maintaining the 
ability of the alloy to inhibit copper leaching. Alloys 
according to the present invention which includes these 
additional elements also have a low unit cost comparable to 
that of conventional alloys for. precoating coil ends. Table c 
at the end of this declaration shows the. unit cost calculated 
.for each of the examples of alloys according to the present 
invention in Table 1 of the present application. The unit 
cost of these ten examples -ranges from S7.97 to $12.80, with* 
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an average price of $8 . 97/Jcg. 

.12. Thus, among the basic and novel characteristics of 
en alloy consisting essentially of 1.5 - 8 mass % of Cu, 0.01 
- 2 mass % of Co, 0.01 - l'mass % of Hi, and a remainder of Sn 
are that it has a very low. tendency to cause copper leaching 
when used to preeoatcoil ends of thin copper wire and that it 
has a cost comparable to that of conventional lead-free 
solders for coating of copper wires. 

13. The language "consisting essentially of 1.5 - B mass 
% of Cu, 0.01 - 2 mass % o* Co, 0.01 - 1 mass % of Ni, and a 
remainder of Sn" does not encompass any of the alloys 
disclosed in Japanese Published Unexamined Patent Application 
No. 55-20403 (referred to below * S JP 55-20403) because that 
reference requires components which would materially affect 
the basic and novel characi- eristics of an alloy containing 
only 1.5 - 8 mass % of Cu, jO.Ol - 2 mass ft of Co, 0.01 - 1 
mass % of Mi, and a remainder of Sn. 

14. JP S5-204O3 discloses various Sn-Au based alloys. 
Every alloy disclosed in JP 55-20403 contains 10 - 95 weight: % 
of Au and 15-- 9o' weight %'of Sn. Thus, 1 kg- of any alloy 
according to JP 55-20403 contains at least 0.1 kg <- 10 weight 
%, of Au and'0.15 kg <= IS weight %) . At a unit price of 
$13784. 61/kg for Au and 98 'OS/kg for Sn, ■ the cost of just this 
amount of Au. and Sn in any alloy according to JP 53-20403 is 
as follows: 

0.1 kg Au) ($13784. 61/*g Au) + (0.15 kg Sn) ($8.06/kg Sn) - 
$1379. 67 /kg V 

15. Thus, the unit cost .of any alloy- according to JP 55- 
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^ i ei q «7 7ka This means that the 
20< 03 : -«^ u ^ to ,P 5 S -20„o costs 

the «»e expensive «ampl.: "hewn in Table J 

^plication MX t. I"*** a unit cost of S 12. e o,*g>. 

16 . A3 such, the addition of the of Au retired 

by JP W-2040* to on alloy; containing " ■ «» * of 

i 0.01 - 2 mass , of CO,: 0.01 - 1 * of »i. and, 

zander of so would dra^Hy oh.n,e ito 
^i., the alloy prohibitively expensxve and totally 
. suitable for its intended us. of coating copper w^res. 
Sin ce this amount of. An would serially .«.=* 
novel characteristics of tfce alloy, it is excluded < ~» the 
lmg „ag. -consisting essentially of 1.5 - 0 mass % ^"'J 
- , «... * of oo, 0.01 - < mas, , of H. and a f-*" 
Therefore, JE 55-204,03 does not t.ach such an alloy. 

17 for the same reasons that the alloys disclosed in JF 
SS-20403 are not .n=o»p..,.= by a composition consisting 
essentially of 1-5 - 0 mess % of Co, 0.01 - 2 .ass » of co^ 

0. 01 - 1 * of U. and a reminder of So. as a dasher of 
alloys. I would never contemplate using any of the alloys 
disclosed in JP 55-20.0? for the purpose of . 

copper -ire. nor could I imagine another parson .hilled J» the 
art doing so. The sole u,e for which the alloy of ""-20403 

1. intended is for the hiring of external portions of * wrist 
watch. These are portions which are normally exposed « «• 
elements or to sweat end .grease from the wearer 
curing its use. Since a watch is often treated as a form of 
jewelry, it is often desirable to prevent visible corrosion 
.Men could mar. its value la, an ornament. A high content of 
r«ill give the alloy coiroalon- rasistance, Givan the need 



Sn". 

17. 
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i© used to coat copp«*. cc^sruos for 

-a the use of any alloy according to JP 55-20403 t 
to me, the use ^^ctical and not reasonable, 

coating a copper wire xs MP" . 

• xe X hereby declare -that ell statements made hexein of 
av . fi trlie that all statements made on 

m y own. knowledge are true t£> be ttue ; and further 

statement* may jeopardize the vaiioi y 
any patent issued thereon. 

" Respectfully aubmitted. 



Tsukasa Ohnisbi 
Tokyo, Japan 
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